Neuronal Processes Involved in Subjective Feeling Emergence: Oscillatory Activity During an Emotional Monitoring Task by Dan Glauser, Elise & Scherer, Klaus
ORIGINAL PAPER
Neuronal Processes Involved in Subjective Feeling Emergence:
Oscillatory Activity During an Emotional Monitoring Task
Elise S. Dan Glauser Æ Klaus R. Scherer
Accepted: 11 February 2008 / Published online: 14 March 2008
 Springer Science+Business Media, LLC 2008
Abstract Subjective feeling, defined as the conscious
experience of emotion and measured by self-report, is
generally used as a manipulation check in studying emo-
tional processes, rather than being the primary focus of
research. In this paper, we report a first investigation into
the processes involved in the emergence of a subjective
feeling. We hypothesized that the oscillatory brain activity
presumed to underlie the emergence of a subjective feeling
can be measured by electroencephalographic (EEG) fre-
quency band activity, similar to what has been shown in the
literature for the conscious representation of objects.
Emotional reactions were induced in participants using
static visual stimuli. Episodes for which participants
reported a subjective feeling were compared to those that
did not lead to a conscious emotional experience, in order
to identify potential differences between these two kinds of
reactions at the oscillatory level. Discrete wavelet trans-
forms of the EEG signal in gamma (31–63 Hz) and beta
(15–31 Hz) bands showed significant differences between
these two types of reactions. In addition, whereas beta band
activities were widely distributed, differences in gamma
band activity were predominantly observed in the frontal
and prefrontal regions. The results are interpreted and
discussed in terms of the complexity of the processes
required to perform the affective monitoring task. It is
suggested that future work on coherent mental represen-
tation of multimodal reaction patterns leading to the
emergence of conscious emotional experience should
include modifications in the time window examined and an
extension of the frequency range to be considered.
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Introduction
Subjective feeling can be regarded as the conscious,
experiential component of emotion. In Scherer’s [1, 2]
component process model, this subjective feeling compo-
nent is thought to reflect changes occurring in other
emotional components, such as physiological changes,
action tendencies, and vocal and facial expressivity. These
emotional responses are further thought to be directly dri-
ven by outcomes of the cognitive appraisal process, which
is generated by the detection of relevant stimuli [3].
Numerous studies have focused on emotional stimulus
processing, but subjective feeling, assessed through verbal
report, has generally only been used for manipulation
checks. However, conscious subjective experience, as a
key component of emotion, is worthy of investigation in its
own right.
This is a daunting task, given the complexity of the
underlying processes. A vast literature has proposed widely
varying definitions of consciousness and its biological roots
[4–6]. Previous work seems to suggest that, in many
respects, consciousness of external objects is comparable to
consciousness of emotional experience. Indeed, both forms
of consciousness can be regarded as mental representations
[4, 7, 8], symbolizing external objects or situations in the
mind. Moreover, both aim at linking or ‘‘binding’’ the
different features of the object or situation in order to
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create a coherent percept or experience. In the case of an
object, coherence consists of linking features such as
shape, color, or size. In the case of subjective feeling,
coherence consists of linking features of situation apprai-
sal, including memory traces, with other components of
emotion such as physiological arousal, motor expression,
and action tendencies.
One particularly relevant line of research on the emer-
gence of representations in the mind has been pursued by
Bertrand and Tallon-Baudry [9] and Tallon-Baudry and
Bertrand [10] with respect to object consciousness. They
showed that induced oscillatory activity in the gamma band
(30–80 Hz) can be detected differentially when an indi-
vidual becomes aware of an object’s shape. One can
hypothesize that the emergent consciousness of a feeling
(coherent representation of emotion components) is gen-
erated by the same processes, that is through a distinctive
oscillatory pattern. In previous research, oscillatory activity
has also been reported not to have a unique function, but to
serve as an operator, permitting integrative functions to
take place [11], and thus serving as a communication code
relating activity of different structures [12]. Hence, oscil-
latory activity seems to be linked to two key features of
subjective feeling: its conscious aspect and its integrative
aspect; the latter, in the case of emotion, consisting of the
integration of changes occurring in other emotional com-
ponents. The investigation of oscillatory activity during
reported subjective feeling may thus contribute to an
understanding of the emergence of conscious emotion
representation.
In most organisms, rhythmic phenomena at the cerebral
level reflect communication between several neuronal
assemblies discharging simultaneously [13]. Those simul-
taneous discharges trigger oscillations at different
frequencies, which can be separately analyzed. Prior
research has shown that different frequency bands are
sensitive to different tasks. In particular, increases in oscil-
lations in gamma (30–80 Hz) and beta bands (12–30 Hz)
have been reported during complex cognitive functions
(mostly attention, learning, and memory, [14, 15]). Gamma
oscillations have been implicated in the creation of repre-
sentation and consciousness emergence (see also [16], and
beta oscillations have been indirectly implicated in feature
binding [17]. Focusing on gamma and beta bands seems
therefore a promising way to tap subjective feeling
emergence.
This study is based on the idea that confronting people
with emotional stimuli does not necessarily trigger a sub-
jective feeling. We propose to tackle the following
question: Are there some detectable patterns in the pro-
cessing of emotional stimuli that can predict the emergence
of emotional experience? We addressed this question by
investigating the differences in neural processing between
stimulus appraisal episodes that result in the reporting of a
subjective feeling, and those that do not.
Research on the experience of emotion has mainly
investigated the brain regions involved using various kinds
of brain imaging methods [18–21], which offer the unique
advantage of high precision in localizing activity. How-
ever, the many different processes underlying subjective
feeling, such as perception, memory, and language, involve
numerous regions. Hence, this approach does not permit
one to disentangle the contributions of each region to the
process. Although oscillation measurements using elec-
troencephalographic (EEG) methodology present less
precise cortical localization than other brain imaging
methods, they offer more accurate information on the
temporal development of activities while allowing some
degree of localization; and are thus best suited to address
our research question.
In this study, we attempt to identify specific neuro-
oscillatory activities that are present when people are about
to experience a conscious emotion. We hypothesized that
at the time of emergence of a subjective feeling (as
reported by the participants), oscillatory activity must be of
different intensity compared with situations in which the
stimulation does not result in such emergence. Higher
coefficients were expected for episodes in which subjective
feelings are reported, particularly in the gamma band (in
accordance with research on the emergence of object
consciousness). Exploratory analyses were conducted for
basic topographical localization of intensity differences.
From reports in the literature, we expected that oscillatory
distinctiveness might be reliably observed in the induced
oscillatory pattern (stimulus dependent, but not stimulus
locked, see [22, 23]). The particularity of the research is the
focusing on time periods that are highly variable with




Fifty-two female students participated in the study.
Exclusion criteria were pregnancy, drug consumption,
expertise in psychology (psychology students), severe
medical and psychiatric antecedents, and age above
42 years. One participant did not complete the experiment,
three procedures were stopped for technical reasons, and
four files were excluded from analyses because of low
signal-to-noise ratio. The data of 44 participants were
therefore included in the study.
The mean age of the participants was 24.8 years (range
18–42; SD = 4.7). All participants were right handed,
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scoring between +22 and +100 on the Handedness Edin-
burg Inventory [24], with a mean of +83.49 (SD = 19),
and all had normal or corrected-to-normal vision. Addi-
tionally, participants were tested and controlled for anxiety
and anger (state and trait, with the help of the STAI-S
and STAI-T, as well as the STAXI-S and the STAXI-T
[25, 26]). The questionnaires about trait were undertaken a
few days before the experiment, whereas the STAI-S and
STAXI-S were undertaken before and after the main
experiment. Participants were also controlled for difficulty
in identifying and reporting personal emotional experience.
This latter test was achieved with the help of an alexithy-
mia questionnaire (Toronto Alexithymia Scale, TAS-20
[27]) and with the private self-consciousness score as
assessed by the Self-Consciousness Scale [28].
Participants were informed about the experiment and the
kind of stimuli they were going to be presented with. All
gave informed consent prior to the experiment and were
free to abandon it at any time. All participants were paid.
Stimuli
A database of 480 pictures was used for this experiment.
In a previous experiment, all pictures were pretested for
valence level. We considered three types of valence:
negative, positive, and neutral. Pictures represented daily
life scenes, fear-inducing animals, and landscapes. We
selected pictures by maximizing the valence differences
between the groups of pictures (judged on a scale going
from highly negative, 0; to highly positive, 100). Extreme
negatives and positives pictures were selected (negative:
mean score of 27, SD = 9.1; positive: mean score of 92,
SD = 4). Selected neutral pictures were rated with mid-
dle values (mean score of 53, SD = 5). Additionally, the
arousal differences were minimized: Pictures were chosen
in such a fashion that arousal scores were situated at the
middle level for the three categories of pictures. Low-
level parameters of the picture (e.g., luminosity histo-
gram shapes, high versus low spectral frequency
components of the visual images) were controlled for and
did not differ between image categories. Each participant
was shown 280 pictures from this database (semi-ran-
domized assignment). Focusing mainly on negative
stimulation because of better efficacy of negative affect
induction, we showed participants 160 images of negative
valence, 60 images of positive valence, and 60 images of
neutral valence. Sixty additional images, shown to be of
neutral valence in pretests, were used for testing the
influence of motor preparation (see the ‘‘Procedure’’
section). Pictures were presented on a 43-cm computer
screen at a distance of about 80 cm from the participant.
Each picture was presented for 6 s with a 3-s stimulus
interval.
Procedure
The experiment started with a questionnaire on the par-
ticipants’ state of health and current emotional status.
Participants were then informed about the different
recordings, and electrodes were then attached.
Participants were installed in a Faraday cage with
dimmed light. Instructions were given on the screen before
starting the experiment. Most of the experiment consisted
of the presentation of the 280 images in succession. The
participants performed an affective monitoring task and
were instructed to monitor their affective state and to report
immediately (via mouse click) when they were affected or
touched by the presented image. If the image, even an
emotional one, did not trigger any subjective feeling, par-
ticipants were instructed not to answer. Mouse click was
performed with right hand and index finger, and not
counterbalanced to avoid biases emerging from a higher
difficulty of the task if performed using unusual mouse
settings (left hand or other fingers). In addition, supple-
mentary neutral images were presented at the same pace as
in the main part of the experiment, and participants
reported via mouse click whether the picture represented
indoor or outdoor scenes. This motor control procedure
(MCP) allowed us to isolate the cortical motor character-
istics of a mouse click when the participant was confronted
with a picture. At the end of the session, we explained the
goal of the experiment to the participants.
Data Acquisition
Ag–AgCl electrodes were fixed on the participants with a
Neuroscan (Compumedics) quick cap system (62 elec-
trodes), according to the international extended 10–20
system. Electrode impedances were lowered (majority
below 5 kX, exceptional recordings of electrodes below
30 kX) with Quick Gel filling (Neuromedics), a unilateral
mastoid reference electrode was used (counterbalanced).
Eye blinks were controlled with vertical electrooculogram
electrodes and their artifact reduced by using the default
algorithm of blink reduction of Neuroscan (Compumedics)
with a 10% threshold. Heart rate, finger temperature, and
electromyography on two facial sites were additionally
recorded (these measurements will not be reported). The
EEG 62-channel data were acquired with Neuroscan
(Compumedics) at a rate of 500 Hz. The signal was neither
low nor high-pass filtered. Data files of the 44 participants
were cleaned offline for ocular and movement artifact (trials
with amplitudes greater than the value of 105 lV were
rejected). About 69% of the trials were retained. Trials were
divided in two categories: those having generated a response
from the participant (subjective feeling present, SFP, about
120 trials) and those not having generated a subjective
226 Brain Topogr (2008) 20:224–231
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feeling (no response, subjective feeling absent, SFA, about
75 trials). To be analyzed, each of the trials was trimmed
(epoching). SFP trials were epoched 922 ms before and
100 ms after the response marker. Epoching was performed
on SFA trials by matching one to one each SFP response
delay from image onset and considering it a ‘‘response’’ to
lock the epoching. SFA and SFP trials were matched
according to their valence for each participant. Because the
number of SFP trials was generally greater than the number
of SFA trials (ratio of about 1.6), each SFA trial was taken
into account once for matching, and the remaining match
procedure was performed on a randomized selection (of
about 45 trials) re-drawn from the entire pool of SFA trials.
This procedure was also performed on trials of the MCP with
and without response.
Wavelet Analyses
To extract the targeted frequency information, we trans-
formed the trials before averaging because induced
frequency bands were mainly investigated (for a detailed
comparison of evoked and induced oscillations and the
cancellation of induced activity by premature averaging,
see [10, 29]). A wavelet transform was applied to each trial
using a B-spline mother wave (Bs3.7) with the S+Wavelets
module (S+, version 2.0.2). For each electrode, the absolute
values of the wavelet coefficients were displayed for each
trial on the gamma band (about 31–63 Hz) and the beta
band (about 15–31 Hz). Vectors were then averaged
according to the participant, the frequency band, and the
type of trial (SFP versus SFA). About 100 ms of each
extremity of the time windows under consideration were
dropped to cope with the boundary problem [30]. The
remaining 832 ms of the trials were grouped into 13 time
intervals. Nine topographical regions (Fig. 1) have been
delineated by cluster analyses of the activity of the 62
channels (and isolation of medoı¨ds) during the first second
following image onset. These topographical regions were
selected to investigate cortical localization differences.
Statistical Analyses
The data follow a within-subject factor design with three
independent variables: Time (13) 9 Response (SFP versus
SFA) 9 Region (9) separately for gamma and beta band
oscillations. Dependent variable was the gamma wavelet
coefficients and the beta wavelet coefficients, respectively.
As the main question concerned the variation of differences
between SFP and SFA trials before the time at which a
subjective feeling emerges, Time 9 Response was inves-
tigated first with the coefficients averaged over the 62
electrodes. Each region was then tested separately by
considering the coefficients averaged over the six or seven
electrodes of a particular region. The regions were tested
independently to determine at which time points the
potential differences between SFA and SFP trials were
localized; this, independently of a comparative linkage
between coefficients values of all the tested regions.
Motor control procedure trials were also tested according
to the same design and used as a control for interpretation of
the differences found in the central analysis.
Results
All results were computed using Greenhouse-Geisser cor-
rections, even if original degrees of freedom are reported
for greater clarity. All P-values are two-tailed. Partial g
squares are reported for comparison of effect size (gp
2).
Behavioral Responses
On average, participants responded to 62.17% of the trials
(SD = 17.4). The mean time needed to provide an answer,
corresponding to the emergence of subjective feeling, was
2,011 ms (SD = 647); 80% of the trials were responded
with reaction times greater than 800 ms.
Gamma Band Oscillations
A repeated measures analysis of variance (ANOVA;
Time 9 Response) performed on wavelet coefficients of
Fig. 1 Electrodes grouped by similar oscillatory activity. LF, left
frontal; RF, right frontal; LPF, left prefrontal; RPF, right prefrontal;
LP, left parietal; RP, right parietal; LPO, left parieto-occipital; RPO,
right parieto-occipital; O, occipital. Illustration from Cartool software
(3.22 G, Denis Brunet 1996–2005, Brainmapping, University of
Geneva)
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gamma band activity yielded a significant interaction
effect, F(12,516) = 7.44, P \ 0.01, gp
2 = 0.15. Tukey HSD
post hoc tests (P \ 0.05) showed significant differences
between SFP and SFA trials at several points. For those
points, contrasts demonstrated stronger oscillatory activity
in trials free of subjective feeling experience than in trials
leading to subjective experience of emotion. Results are
shown in Fig. 2.
The same analysis performed on MCP trials showed no
significant difference between trials containing a motor
preparation and the execution of a motor response, and
trials free of motor preparation/response, F(12,516) = 2.08,
P = ns.
A general time effect has been observed, F(12,516) =
156.1, P \ 0.01, gp
2 = 0.78, showing that in the time win-
dow under consideration, oscillatory activity in the gamma
band presented an ascending slope. Bonferroni contrasts
showed a significant linear increase every 128 ms.
Repeated measures ANOVAs performed for the nine
isolated regions of the scalp, F(12,516) = between 2.57 and
4.24, P \ 0.05, showed that the differences between SFA
and SFP trials were present only for the left frontal (LF),
right frontal (RF), left prefrontal (LPF), and right prefrontal
(RPF) regions (see Fig. 1). The time window in which
these differences were significant (tested with Tukey HSD
post hoc test with a P-value \ 0.05) ranged from 826 to
250 ms before the response for the LF region, from 634 to
314 ms before the response for the RF region, and from
698 to 250 ms before the response for the LPF and RPF
regions.
No difference was noted between the three levels of
valence (positive, negative, and neutral trials, F(24,1032) =
1.41, P = ns).
Note also that analyses of the first 800 ms after stimulus
onset show no effect of response in the gamma band,
(F(1,43) = 0.064, P = ns), showing that not differences
are present between SFA and SFP trials just after the
stimulation.
Beta Band Oscillations
Similar to that performed for gamma oscillations, a repe-
ated measures ANOVA (Time 9 Response) performed on
wavelet coefficients of beta band activity yielded a sig-
nificant interaction effect, F(12,516) = 2.40, P \ 0.05,
gp
2 = 0.05. Tukey HSD post hoc tests (P \ 0.05) showed
significant differences between SFP and SFA trials
between 794 and 154 ms before the response, again indi-
cating stronger oscillatory activity in trials free of
subjective feeling experience than in trials leading to a
subjective experience of emotion. Results are illustrated
Fig. 3.
Motor control procedure trials also presented a similar
interaction (Time 9 Response, F(12,516) = 4.19, P \ 0.01).
Contrasts showed that differences between responsive and
non-responsive trials presented the inverse oscillatory pat-
tern compared with the SFA and SFP comparison, this time
showing higher coefficients for responsive trials than for
unresponsive trials.
A general time effect was observed, F(12,516) = 70.58,
P \ 0.01, gp
2 = 0.62, showing that in the time window
Fig. 2 Temporal development of the wavelet coefficients linked to
oscillatory gamma activity (W-g) 800 ms before subjective feeling
report (orange line, SFP trials) and for the same temporal windows
following images that did not lead to subjective feeling (blue line,
SFA trials). The green shadowed surface represents significant
contrasts (Tukey HSD post hoc tests at P \ 0.05 level) between the
presence and absence of subjective feeling at a given time point
Fig. 3 Temporal development of the wavelet coefficients linked to
oscillatory beta activity (W-b) 800 ms before subjective feeling report
(orange line, SFP trials) and for the same temporal windows
following images that did not lead to subjective feeling (blue line,
SFA trials). The green shadowed surface represents significant
contrasts (Tukey HSD post hoc tests at P \ 0.05 level) between the
presence and absence of subjective feeling at a given time point
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under consideration, oscillatory activity in the beta band
presented an ascending slope. Bonferroni contrasts showed
a significant linear increase every 192 ms.
Repeated measures ANOVAs performed for the nine
isolated regions of the scalp did not show particular dif-
ferences between them. The general activation presented in
Fig. 3 is reproduced on the whole surface of the scalp.
Beta band analyses with the valence factor showed that
the results were valid for emotional pictures (positive,
F(1,43) = 13.76, P \ 0.01; negative, F(1,43) = 16.49, P \
0.01), whereas neutral trials did not show differences
between SFP and SFA trials, F(1,43) = 1.6, P = ns.
Note also that, similarly to the results found for the
gamma band, analyses of the first 800 ms after stimulus
onset show no effect of response in the beta band
(F(1,43) = 0.25, P = ns), showing that not differences are
present between SFA and SFP trials.
Discussion
In this study, we explored the brain oscillation activity
specifically occurring when an individual reports a con-
scious emotional experience. We examined whether, at the
time of emergence of a subjective feeling, oscillatory
activity was different compared with situations in which
the stimulation did not produce such a report.
Results show that for both gamma and beta frequencies,
differences can be systematically observed between stim-
ulus appraisal episodes that do and do not lead to
subjectively felt emotion experiences. However, contrary
to our hypothesis, more oscillatory activity is present when
the task of emotional monitoring is maintained throughout
the image presentation without resulting in a subjective
feeling report.
None of these differences can be attributed to differ-
ences between trials containing a motor preparation and the
execution of the response, and trials free of motor activity.
In fact, for gamma frequencies, MCP trial analyses do not
show any differences. For beta band frequencies, the
inverse pattern for MCP trials in comparison with the dif-
ferences between SFA and SFP trials excludes the
contribution of motor preparation and movement execution
to the significant differences reported in Fig. 3. Further-
more, these differences are not present in early processing
of the stimulation, showing that the differentiation appears
only in late processing, beyond the first second of stimulus
presentation.
Higher coefficients were expected for SFP trials, par-
ticularly in the gamma band. However, contrasts show the
inverse result, higher coefficients being found for trials free
of subjective feeling. One interpretation of these results is
that the oscillatory activity strength that we measured in
this study accompanies ongoing emotional monitoring task
rather than predicts the emergence of subjective feeling.
Given that most of the oscillatory activation we found was
roughly located in the frontal cortical region, it could be
argued that we monitored the performance of the moni-
toring task rather than the emergence of conscious
subjective feeling (which no longer requires emotional
monitoring). In fact, previous research has shown that
emotional stimuli can be processed with fast and automatic
low-feature analyses (mainly subcortical) [31, 32]. It is
thus possible that, at the cortical level, only the aspects
related to the complex monitoring task are visible. Con-
versely, previous (unpublished) data showed that SFP trials
correspond to the presentation of stimuli that are relevant to
the participant specific sensitivity, which also involved
confrontation with more familiar settings. In this experi-
ment, SFP trials may thus induce lower level of oscillatory
activity [33] because of higher familiarity with the stimu-
lation proposed, in comparison with unfamiliar scenes
(possibly specifically linked to SFA trials), which induce a
higher level of oscillatory activity. Globally, our results
probably illustrate different processes that need to be fur-
ther tested concerning subjective monitoring and report and
their relationship to the presented stimuli. It may be nec-
essary to examine a larger time window (e.g., up to 2 s
before response) in order to detect the emergence of feeling
more precisely. In fact, it is possible that the process
involved in the emergence of a subjective feeling is asso-
ciated with a cortical oscillatory pattern that is identifiable
with the present method, but occurs earlier than 1 s before
the response. If this interpretation holds, the SFP trials in
the present study only identified participants who had
already abandoned the monitoring task and thus show less
oscillatory activity during the recorded period.
The results concerning the two specific frequency bands
in this research warrants two comments. First, it is obvious
that gamma frequency is worth focusing on in research
designed to understand conscious processes. Indeed,
gamma oscillations are clearly involved in such processes
[34, 35]. However, recent studies on slower waves, such as
theta (4–8 Hz), directly implicate such oscillatory activity
in emotional processes [36] and may be a promising focus
for investigations concerning subjective feeling emergence.
Analyses of such waves are currently being performed to
explore this hypothesis. Second, preliminary analyses of
stimulus valence show a sensitivity of beta waves to
valence level that is not reproduced in the results of gamma
coefficients. This observation suggests that specific stimu-
lus features may be represented by different frequency
bands. Although this research concerns local and discrete
oscillatory measurement, it may be considered in light of
the hypothesis that Varela et al. [37] applied to phase
synchronicity. These authors stated that synchronization
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over multiple frequency bands might be the key to inte-
gration of a coherent cognition. A similar hypothesis may
be applied in the context of oscillatory measurements and
should be tested using an experimental design that takes a
more balanced approach to valence differences.
For the two frequency bands examined here, results
show an increase in neuronal oscillatory activity over time.
Different synchronization slopes have been identified for
the two frequency bands. Such slopes and their variations
may be of interest in obtaining more variability indices of
cortical oscillatory activity. To our knowledge, modulation
of the rate at which coefficients vary has however never
been systematically investigated or described. For alpha
frequency, it has been proposed that coefficient variation
may serve as a reset function for neuronal circuits, poten-
tially permitting feature grouping [38]. Slope variation in
other frequency bands may have a similar function.
Another interesting result of the present research is the
topographical mapping highlighted by differences in the
two frequency bands that were tested. Although the testing
was performed by contrasting which point in time pre-
sented a similar difference as the main result (and same
direction), we were able to already identify that for gamma
oscillations, differences between SFP and SFA trials were
detected in frontal and prefrontal areas. Of note is that the
task required in this experiment apparently has an impact
on processes occurring in regions that are said to be
involved in associative functions and therefore high-order
cognitive tasks [39–42]. The coherence process, com-
monly associated with the creation of subjective feeling
experience through the integration of interoceptive and
exteroceptive changes that result from an emotional
situation [2], may be supported by this localization, high-
lighting the potential connection between heterogeneous
information sources. Strict comparison between region
power coefficients will need to be performed in future to
confirm this result. Moreover, better localization of activity
differences, for example, by computing inverse solutions
would higher the discrimination between regions and pro-
vide better indications of the neural generators involved in
such processing.
More extensive control of confounding components
(such as motor activity) in the experimental design should
be performed in future studies. For example, this study
shows that beta oscillations in SFA and SFP trials present
no significant differences for neutral stimulations. Because
MCP trials were only neutral trials, future MCPs should
take into account the interaction between the emotionality
of the picture and the task (involving a motor response).
This step will ensure better disentanglement of oscillatory
patterns specific to the emergence of a subjective feeling
and those that are linked to the unavoidable personal report
that is simultaneously obtained from the participant.
Finally, investigation of sensitivity to valence (and other
stimulus features) of different frequency bands should be
analyzed in the time window for early picture processing.
This approach could also be a way to investigate whether
conscious emotion consequences of a given stimulation
(e.g., emergence of subjective feeling) can be detected in
the basic analysis of emotional stimulation (as early as a
few hundred milliseconds from image onset).
This research constitutes a first approach to identifying
subjectivity within the objective biological process of
emotion. The importance of the subjective feeling com-
ponent in emotion requires deeper investigation, and this
task invites widely different research directions. As
explored in the present research, analyzing differences
between the presence and absence of subjective feeling in
similar emotional situations, and taking into account the
diversity of confounding elements, may help us to under-
stand how becoming aware of our own emotion is resulting
from characteristic brain oscillatory activity.
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